Abstract. In this paper we give tight upper bounds on the total domination number, the weakly connected domination number and the connected domination number of a graph in terms of order and Euler characteristic. We also present upper bounds for the restrained bondage number, the total restrained bondage number and the restricted edge connectivity of graphs in terms of the orientable/nonorientable genus and maximum degree.
is said to be 2-cell if every face of the embedding is homeomorphic to a disc.
The set of faces of a particular embedding of G on M is denoted by F (G). The of fault-tolerance of networks than the classical edge-connectivity (see [4] ). cardinality of all sets E ⊆ E(G) for which γ R (G − E) > γ R (G).
71
The rest of the paper is organized as follows. Section 2 contains known re- 
Known results

79
We make use of the following results in this paper. 
83
Theorem C (Rad, Hasni, Raczek and Volkmann [12] ). Let G be a connected 84 graph of order n, n ≥ 5. Assume that G has a path x, y, z such that deg(x) > 1,
87
Theorem D (Rad, Hasni, Raczek and Volkmann [12] ).
89
Theorem E (Rad and Volkmann [13] ). If G is a graph, and xyz a path of
Theorem F. Let G be a connected graph of order n and size m.
The average degree ad(G) of a graph G is defined as ad(G) = 2 G /|G|. 
and k 2 (x) = 8 for x = 1 2x + 5 for x ≥ 2.
Theorem J (Ivančo [8]). If G is a connected graph of orientable genus g
107
and minimum degree at least 3, then G contains an edge e = xy such that
contains an edge e = xy such that deg(x) + deg(y) ≤ h 2 (g). 
114
A path uvw is a path of type (i) n ≥ γ t + (1 + 9 + 8(⌈γ t /2⌉ − χ(M)))/2;
128
(ii) γ t ≤ n− n + 2 − 2χ(M) when γ t is even and γ t ≤ n− n + 3 − 2χ(M) 129 when γ t is odd.
130
Proof. Note that n > γ t ≥ 5 and χ(M) ≤ 2. Since f (G) ≥ 1, Euler's formula
or equivalently 134 n 2 − (2γ t + 1)n + γ 2 t − γ t + 2 ⌊γ t /2⌋ − 2 + 2χ(M) ≥ 0, and
where α = 2 when γ t is even and α = 3 when γ t is odd. Solving these inequal-
136
ities we respectively obtain the bounds stated in (i) and (ii). any graph G which has the following form: Solving these inequalities we respectively obtain (1) and (2), because n ≥ 2γ w
158
(by Theorem G).
159
The bounds in Theorem 2 are attainable. Let n, d and t be integers such easy to see that, in both cases, we have equalities in (1) and (2).
172
Theorem 3. Let G be a connected graph of order n which is 2-cell embedded
Proof. Note that γ c ≥ 3 implies γ c < n. By Theorem F(iii) we have 2 G ≤
175
(n − γ c + 1)(n − γ c ) + 2γ c − 2. Hence by Euler's formula
Since γ c < n, it immediately follows (3).
178
The bound in Theorem 3 is sharp. Let n, d and t be integers such that and 194 (ii) max{λ obtain the result.
198
(ii) Theorem A, Theorem B and Theorem K together immediately imply 199 the required inequality.
200
Theorem 5. Let G be a connected graph with δ(G) ≥ 4. 
Proof. (i) Since δ(G) ≥ 4, there is a path x, y, z in G such that G − {x, y, z} 211 has no isolated vertices and ξ(xy) = ξ(G). Now, by Theorem C we have
213
(ii) Combining (i) and Theorem J we obtain the required.
214
(iii) The result follows by combining Theorem K and (i). It is well known that the minimum degree of any planar graph is at most 5.
223
Theorem 6. Let G be a planar graph with minimum degree δ(G) = 4 + i,
224
i ∈ {0, 1}. Then b tr (G) ≤ 14 − i.
225
Proof. There is a path x, y, z such that deg(x) + deg(y) + deg(z) ≤ 18 − i,
226
because of Theorem L. Since δ(G) ≥ 4, G − {x, y, z} has no isolated vertices.
227
The result now follows by Theorem J. 
